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Analyses of monitoring well data from 2001 to 2009 of a perchlorethylene (PCE) 
pollution plume located in Hays, Kansas were used to assess the current PCE status and 
to project the plume rate of decline to when remediation will cease or no longer be 
required. Isoconcentration maps were used to calculate an average rate of concentration 
reduction. Based on these calculations, I believe the PCE concentration has the potential 
to be below the 5 µg/L Risk-based Standards for Kansas by 2020 for the study area. 
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Clean, drinkable water is one of the necessities of life. If a water supply is 
contaminated to the point it is no longer safe, then drastic measures would have to be 
taken to sustain the city that depended on it. Tetracholorethylene (PCE, Pere, 
tetrachloroethene) is a manmade solvent that has often been used in the dry cleaning 
industry over the years. Many of these dry cleaning facilities improperly disposed this 
solvent, thus causing it to negatively affect groundwater supplies. This solvent is a clear, 
highly chlorinated, nonflammable liquid that can form into a Dense Nonaqueous Phase 
Liquid or DNAPL. This DNAPL can serve as a recurring groundwater contamination 
source if nothing is done. The Kansas Department of Health and Environment (KDHE) 
concluded that the improper disposal of dry cleaning wastewater by the former Norge' s 
Cleaners was one of the main sources of the tetrachloroethylene plume underneath Hays, 
Kansas. The KDHE has taken many steps and employed different remediation 
techniques to ensure that the community's water supply is still usable. In groundwater 
the Maximum Contaminant Level (MCL) for perc is 5 micrograms per liter (ug/1) 
(KDHE, 2000) (Fig. 1). The United States Environmental Protection Agency (EPA) 
states that "The main effects of tetrachloroethylene in humans are neurological, liver, and 
kidney effects following acute (short-term) and chronic (long-term) inhalation exposure. 
Adverse reproductive effects, such as spontaneous abortions, have been reported from 
occupational exposure to tetrachloroethylene; however, no definite conclusions can be 
made because of the limitations of the studies. Results from epidemiological studies of 
dry-cleaners occupationally exposed to tetrachloroethylene suggest increased risks for 
several types of cancer. Animal studies have reported an increased incidence of liver 
1 
cancer in mice, via inhalation and gavage ( experimentally placing the chemical in the 
stomach), and kidney and mononuclear cell leukemia in rats. In the mid-1980s, EPA 
considered the epidemiological and animal evidence on tetrachloroethylene as 
intermediate between a probable and possible human carcinogen (Group B/C). The 
Agency is currently reassessing its potential carcinogenicity." 
(http://www.epa.gov/ttn/atw/hlthef/tet-ethy.html). PCE has been classified as a possible 
carcinogen according to the EPA. Regular inhalation or ingestion of 'perc' 
( environmental abbreviation for tetrachloroethylene over long periods of time can cause 
liver and kidney damage as well as memory loss and confusion. Repeated exposure to 
large amounts of perc are known to cause cancer in humans as well as animals, however 
these effects are not likely to occur at levels of perc that are normally found in the 
environment. Although the chance of perc causing cancer is minimal, the identification 
of a perc contaminated water supply is still very important. ( 
http://www.epa.gov/ttn/atw/hlthef/tet-ethy.html) 
For years improper disposal of dry-cleaning solvents such as tetrachloroethylene 
went unchecked and they often leaked into aquifers. Now communities are required to 
remediate the chemicals. The aquifers from which community water supplies are drawn 
are a finite resource, which is why precautions should be taken to ensure the aquifers are 
not polluted. Environmental organizations such as the EPA and state agencies have 
implemented monitoring and remediation techniques to lessen these harmful chemicals. 
This very important aspect allows previously polluted water supplies to be usable while 
also protecting the communities' water. Further, more regulations have been put into 




businesses who do not dispose of their chemicals properly. The primary mode of 
enforcement is done by the individual state agencies in which the contamination is 
located. The Kansas Department of Health and Environment (KDHE) developed the 
Risk-based Standards for Kansas (RSK) Manual in March 1999 
(http://www.kdheks.gov/remedial/rsk _ manual_page.html). This is a manual of chemical-
specific and media-specific risk-based cleanup goals calculated using the guidance and 
directions set forth by the EPA. The RSK Manual is only applicable to contaminated 
properties or sites that are participating in appropriate state cleanup programs. Tier 2 
risk-based cleanup levels defined in the RSK Manual are applicable for a single 
contaminant, in a single medium, under standard and conservative default exposure 
assumptions. Enforcement of these RSKs is the responsibility of the KDHE. These 
guidelines have helped reduce the amount of pollutants that are introduced to our 
aquifers, but cleaning up these water supplies is still an ongoing process that requires 
proper remediation techniques to remove the contaminants left behind from prior 
generations. 
Many studies have been conducted on tetrachloroethylene over the years. The 
KDHE have found that drinking water supplies have been affected in the following cities: 
Salina, Hays, Garden City, Downs, Concordia, and Hutchinson (KDHE, 2000). The 
KDHE concluded that improper disposal of dry-cleaning wastewater was the main cause 
of the aquifer contamination. In 1995, the Kansas Drycleaner Environmental Response 
Act went into effect, which spawned the creation of the Kansas Dry Cleaning Program 
that is run by the KDHE. This program deals with facility registration, pollution 
prevention, and soil and groundwater contamination at dry cleaning facilities. The Act 
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was put into place to identify and prevent contamination problems (Calabrese et al., 
2005). Other studies have been done regarding tetrachloroethylene throughout the 
nation. Keuper et al. (1993) conducted a field experiment to study the behavior of 
tetrachloroethylene below the water table. This controlled experiment showed that PCE 
exhibited significant lateral flow along relatively finer grained horizons. Taylor et al. 
(2004) and Sollid et al. (1995) studied different types ofremediation and monitoring of a 
contaminated plume. Mackay et al. (1986) studied the movement and solute transport 
within a sand aquifer. Other studies have involved different methods of bioremediation 
and monitoring as well. 
Location 
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In Hays, Kansas, a tetrachloroethylene plume that extends North-South elongated 
approximately 1.3 miles along Vine St. (Fig. 2) has been attributed to the improper 
disposal of dry cleaning wastewater of the former Norge's Cleaners, as well as Royal T 
and Suburban dry cleaning facilities . This PCE contamination was first detected in 1984 
as part of US EPA-mandated Public Water Supply study nationwide, and the general 
source was identified in 1994. The Norge's PCE site was designated as a Superfund site. 
Superfund is the federal government's program to clean up the nation' s uncontrolled 
hazardous waste sites. The Superfund designation results in property devaluation and 
loss of tax base for cities. Former Norge's Cleaners (1963-1979) was located at the 
corner of Centennial Blvd. and Gen. Hays Road (38 ° 52' 54.5"N, 99 ° 19' 3.0" W). 
Former Royal T Cleaners was located one block south ofNorge's on Drum and Gen. 
Hays Road. Former Suburban Cleaners was located approximately¾ of a mile south 
west of the main contamination site ofNorge's and Royal T. The Norge 's Cleaners' site, 
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as well as the Royal T site, is located at the eastern edge of a paleochannel that slopes to 
the south. This paleochannel is the predominant geologic feature influencing ground 
water flow as well as controlling the migration and transport of chlorinated constituents 
in ground water emanating from the former Norge' s Cleaners' site. Due to the density of 
PCE, the contamination rends to follow bedrock topography near the contamination site. 
This paleochannel is a depression in the bedrock in which the PCE contamination 
migrates westerly towards (Heimann, Bill). Once the PCE reaches the bottom of the 
paleochannel, it then is transported south due to the regional southerly flowing ground 
water. 
PREVIOUS WORK 
Norge's Cleaners was accepted into the drycleaning trust fund in 1996 and an 
assessment of the location discovered the perc plume that is approximately located along 
Vine St (KDHE, 2004). In 1999, the KDHE installed a dual phase extraction 
remediation system at the former Norge's Cleaners site, located at the comer of 
Centennial Blvd. and Gen. Hays Road, Hays, KS, comprised of an air stripper system to 
remediate chlorinated contaminants in ground water and a soil vapor extraction system 
(SVE) to remediate chlorinated contaminants in the unsaturated zone. (KDHE, 2004). 
The SVE unit is predominantly a soil remediation technique, and has a limited coverage 
area. Also in 1999, the Kansas Drycleaning Program and the Leaking Storage Tank 
Program joined forces to install a packed tower air stripper system (KDHE, 2004). This 
packed tower air stripper works by passing the contaminated water through a packed bed 
of soil and granulated carbon material that is in contact with air. Then, water at the top of 
the tower flows down through the packed bed where it is then collected before being 
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discharged. Air is then passed through the packed bed to eliminate water droplets. This 
system was put into place to treat the down gradient area of the plume. The KDHE then 
installed a large scale municipal treatment facility, located at 1000 Vine St., Hays, KS, 
which allowed the city to treat the water so it can be used as drinking water for the 
residents of the city of Hays (KDHE, 2004). This treatment facility is located 
approximately one mile directly south of the former Norge' s Cleaners. The KDHE 
subsequently approved a Corrective Action Plan (CAP) in 2000 for the installation of an 
extraction well for removal of PCE impacted ground water as well as to contain and 
control migration of the PCE plume in ground water. The extraction well is also 
connected via a horizontal discharge line to the City of Hays air stripper system (packed 
tower) and water softening plant 
(http://www.drycleancoalition.org/profiles/display.cfm?id=34). The plume is now 
under constant monitoring and remediation. The most recent study came in May of2010 
when the KDHE had the plume again analyzed by EMR. EMR Incorporated conducted 
the operation and gauged and sampled 25 monitoring wells as well as three public water 
supply wells. EMR also made a PCE contour map to visually display the plume (Fig. 2). 
PCE was detected in 14 ground water samples with only 6 of them having a 
concentration level that did not exceed the Kansas Risk Based Screening Level (RBSL) 
value of 5 ug/1 (EMR Incorporated, 2010). 
OBJECTIVES 
The objective of this study is to assess the current situation of the 
tetrachloroethylene (PCE) plume along Vine St. in Hays, Kansas and project when 
remediation will no longer be needed. This study will describe the remediation 
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techniques and how they work, as well as project an end date for when the 
tetrachloroethylene concentration levels are predicted to be at a suitable level. 
Concentration levels of past sampling events will be used to estimate a projected trend in 
the reduction of concentrations over time. A series of isoconcentration maps were made 
using the technique used in the consulting industry to visually display the plume 
decreasing in concentration (Terracon Consultants, Inc. 2009). Tetrachloroethylene 
[perchloroethylene, PCE, or perc,] is a anthropogenic solvent often used in dry cleaning. 
This solvent is a clear, highly chlorinated, nonflammable denser-than water liquid that 
evaporates at room temperature (KDHE, 2000). Due to improper disposal, such as 
disposal down sewer drains or simply outside on the ground, of this liquid by dry cleaners 
over the years, several Kansas municipal drinking water supplies have been affected such 
as in Salina, Hays, Garden City, Downs, Concordia, and Hutchinson (KDHE, 2000). In 
Downs, for example, the KDHE is installing a water treatment system that allows the city 
to begin reusing their main producing public water supply well, which was previously 
shut down due to PCE contamination from a former dry cleaning facility. Pere can form 
into a Dense Nonaqueous Phase Liquid (DNAPL), which then acts as a constant 
contamination source. Due to the density of PCE, it will sink to the bottom of any water 
source causing it to 'pool'. This 'pool' ofPCE will then travel along with the ground 
water and migrate as the water does. As the PCE plume spreads out, it not only 





My study uses past observation and monitoring well data and figures from 
Terracon Consultants, Inc. to study the perc plume's concentration decline over the years 
(Terracon Consultants, Inc. 2001 to 2009). The data, which is MCL concentration levels 
of perc measured from Monitoring Wells (MW), and Observation Wells (OB), came 
directly from the KDHE's office in Hays where the KDHE keeps the well data records 
(Table 1). These data records were studied and a sufficient number of wells were 
included to assure the most accurate representation of the plume concentration. These 
wells were chosen according to the yearly frequency of which they appear in the 
numerous studies done by the KDHE as well as outside companies. The well 
concentration levels were entered into a Microsoft Excel spreadsheet to show the date of 
the sample taken, concentration level, and the identification of the well (Table 2). The 
amount of data I reviewed was volumous, but throughout all of the studies, the vast 
majority of the wells were not sampled by Terracon and other consulting companies on a 
consistent basis. Three wells, OBW-2D, MW-ID, and MW-5 were the only wells that 
were sampled consistently over a multiple year time span. This data was then used to 
extrapolate when remediation will no longer be needed for the plume. The extrapolated 
data was determined by finding the average reduction in PCE concentration over the last 
two years of the study in OBW-2D. This projection is based on the established laws 
regarding the amount of contaminants in drinking water, and whether or not the plume 
still affects the community. Six isoconcentration maps were constructed by me using the 
Terracon index map, and using the accepted practice of environmental consulting 
companies (Terracon Consultants, Inc.). The contour maps were hand contoured to 
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visually show a decrease in concentrations of the PCE plume near the location of the 
former Norge 's Cleaners location. 
RESULTS 
9 
The projected well concentration results of this study are displayed in Table 2, 
and Figures 13 through 18. Fourteen PCE isoconcentration maps were produced to 
graphically show the reduction of the PCE plume concentrations over a 20 year time 
period. Isoconcentration maps for 2001 through 2009 were drawn using the data from 
Terracon's report to KDHE dated December 15, 2009. The 2012, 2014, 2016, 2018, and 
2020 projected isoconcentration maps were drawn according to the extrapolated data. 
The map area covers the site of origin near the former Norges Cleaners site. The 
extrapolated data is based on the rate of concentration reduction observed in OBW-2D. 
The average concentration reduction in the final two years of Terracon sampling was 
approximately 4 µg/L. This average reduction rate was used to extrapolate future data 
from the years 20 IO to 2020. An average reduction in concentration could not be figured 
for MW-5 and OBW-1 D due to infrequency of sampling date. The average rate of 
reduction for OBW-2D was therefore used for the other two wells. The extrapolated data 
for MW-5 and OBW-lD is based on the average rate ofreduction of OBW-2D, but the 
extrapolated data for OBW-lD, I believe, may actually increase over the years due to it 
being located slightly down-gradient from OBW-2D. 
Once the average reduction rate was applied to the future maps, the size of the 
origin plume did not change much. The concentrations of the three wells in the this study 
decreased by 4 µg/L every two years, as was the average reduction in concentration of 
1 
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OBW-2D in the final two years of sampling. With this average rate of concentration 
reduction, both MW-5 and OBW-lD are below the PCE RSK of 5µg/L by the year 2016 
(Figure 16). OBW-2D, which displayed the highest PCE concentration in the Terracon 
study, was just below the PCE RSK in the year 2020 with an extrapolated concentration 
of 4 µg/L (Figure 18). Based on my study, the PCE groundwater concentration near the 
origin (Former Norges Cleaners) will be below its respective RSK by the year 2020. 
CONCLUSIONS 
My research shows that the PCE concentration near the Former Norges Cleaners 
has the possibility to be below the PCE RSK of 5 µg/L by the year 2020. This statement 
is based on the average rate of concentration reduction observed in OBW-2D in years 
2007 to 2009. This rate was then applied to extrapolate future concentration data for 
wells OBW-2D, OBW-lD, and MW-5. The extrapolated data and maps are only for the 
area of origin near the Former Norges Cleaners. The PCE plume extends further south, 
along Vine Street, which is evidence of plume migration. The infrequency of consistent 
sampling data over years confined this study to origin area of the Former Norges 
Cleaners. Due to the migration of the plume, concentrations down-gradient may become 
elevated over time as the PCE migrates south. The most practical approach to dealing 
with the PCE plume, is to keep monitoring it. The remediation system is already in place 
and the PCB is also treated at the water treatment facility . This ensures the city' s water 
supply is safe for public consumption. Biannual monitoring of the plume is necessary to 
make sure the concentrations are decreasing overtime due to natural degradation. The 
PCE may never fully disappear from the Hays water supply, but after time, it should 
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TABLE 1 HISTORICAL GROUNOWATER ANALYTICAL DATA 
I Date PCE TCE Sampled lun/L\ lun/U 
RSK s 5 
2/5/2001 38 <1.2 
616/2001 24 <1 2 
12/3/2001 30 <1 .2 
06/11/02 13 <1.0 
08114/02 11 ND(1.2) 
11113/02 63 ND(1 .2) 
02/19/03 31 ND(1 .2) 
05/16103 071 N0(1.2) 
08127/03 8.3 N0(12) 
11/12/03 19 N0(1.2) 
03/04/04 13 N0(1.2) 
05/05/04 17 N0(1 .2) 
09/21/04 11 N0(1.2) 
12/09/04 NS NS 
03/08105 NS NS 
07105/05 NS NS 
11/02/05 NS NS 
5116/2006* a.o ND(0.33) 
11/2/2006' Not Sampled - Baited Ory 
04/04/07 5.2 ND(1 0) 
09/18107 84 ND(1 0) 
03/27/08 2.8 ND(1.0) 
11 /04/08 1.8 ND(1 O) 
11/11/09 2.2 ND(1.0) 
02/05/01 15 <1 .2 
06/06/01 34 <1 .2 
12/03101 2 .7 <1 2 
06111/02 8.0 <1.0 
08/1 4/02 29 ND(1.2) 
11/13/02 9.4 ND(1 2) 
02/19/03 83 ND(1.2) 
06/16/03 89 N0(1.2) 
08127/03 33 ND(1 .2) 
11/12i03 7.4 ND(1.2) 
03/04104 2.1 ND(1.2) 
05/05/04 5.9 ND(1 .2) 
00/21/04 5.2 ND(1 2) 
12/09/04 NS NS 
03/08/06 NS NS 
07/06/05 NS NS 
11/02/05 NS NS 
5116/2006' 5.3 N0(0.33) 
11/2/2006' 7 0 ND(1) 
11/2/2006' 65 ND(1) 
04104/07 4 3 ND(10) 
09/18/07 4.2 ND(1 .0) 
03/27108 3.7 ND(1.0) 
f1/04 /08 5.5 N0(1 0) 
11/11/09 177 ND(1.0) 
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TABLE 1 HISTORICAL GROUNDWATER ANALYTICAL DAT A 
Date PCE TCE 
Samoled /ui,/1..1 111n/Ll 
02/05/01 1900 4.1 
06/06/01 2500 <60 
12/03/01 1300 20 
06/11/02 340 <:1 0 
08/ 14102 400 ND(1.2) 
11/13/02 340 ND(1.2) 
02/19/03 240 NO(1 .2) 
05/16/03 61 1 9 
08/27/03 Not Sampled • Dry Well 
11/12/03 240 I 1.5 I 03/0-4/04 230 ND(3) 
05105/04 Nol Sampled - Dry Well 
09/21/04 Nol Sampled • Dry Well 
12109/04 NS NS 
03/06/05 NS NS 
07105/05 NS NS 
11/0V0S NS NS 
5/16/2006' Not Sampled - Dry Well 
11/212006" Not Sampled • Ory Well 
04/04/07 Not Sampled· Dry Well 
09/18/07 Not Sampled. Ory Well 
03/27108 1.3 ND(1.0) 
11/04/08 11 .3 NO(10) 
1111 1/09 14.7 ND(1.0) 
02/05/01 300 21 
06/06/01 530 <30 
12/03101 460 7.1 
06/1 1/02 120 23 
06/14/02 NS NS 
11/13102 99 3.2 
02/19103 160 26 
05/16/03 280 25 
08/27103 250 ND(2.4) 
11/12/03 200 ND(6) 
03/04104 180 ND(24) 
05/05104 160 ND(2.4) 
05/05/04 130 ND(12) 
09/21/04 180 ND(1.2) 
12/09/04 NS NS 
03/08/05 NS NS 
07/05/05 NS NS 
11 /02/05 NS NS 
5/16/2008' 95 ND(6.0) 
11/2/2000' 80 0.36j 
11/2/2006' 82 0.44J 
04/04/07 56 3 ND(1 0) 
04/04/07 42.3 ND(1.0) 
09/18/07 30 9 ND(1.0) 
03127/08 32.6 ND(1.0} 
03/27/08 33.-4 ND(1 0) 
11/04108 27 2 ND(1 0) 
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TABLE 1 HISTORICAL GROUNDWATER ANALYTICAL DATA 
Date PCE TCE cis-1,2-0CE 
Samoled '"N/LI lun/U l»nN I 
05116/06 Could not access - vault damage 
11/02/06 Could not access - vault damage 
04/04/07 ND(1.0) N0(1.0) ND(1 0) 
09/16/07 NO(t.0) N0(1.0) ND(1 0) 
03/27106 ND(10) ND(1 0) N0(1.0) 
11/04106 ND(1 0) ND(1.0) ND(1 0) 
11/04/08 ND(1 O} ND(1 0) ND(1.0) 
11111109 area paved -could not locate well 
05/16/06 4.0 ND(0.33) ND(0.33) 
11/02/06 1.7 ND(1) N0(1) 
11/02/06 1.3 ND(1) ND(1) 
04/04/07 ND(10) N0(1.0} ND(1.0} 
09/18/07 36 ND(1 .0} ND(1 .0) 
03/27/08 ND{10) ND(1 OJ ND(1.0) 
11/05/08 ND(1.0) ND(1.0) ND(1 .0) 
11/11/09 ND(1.0) ND(L0) ND(1 0) 
0611 1/02 1 8 <1 .0 <1 0 
08114/02 NS NS NS 
11/13102 ND(0.5) ND(12) ND(05) 
02/19103 NS NS NS 
05/16103 NS NS NS 
08/27103 NS NS NS 
11/12/CYJ NS NS NS 
03104/04 15 ND(1 .2) N0(0.5) 
05105/04 42 ND(1.2) N0(0.5) 
09/21i04 49 N0(12) N0(0.5) 
09/21104 49 N0(12) N0(0.5) 
12109/04 NS NS NS 
03108/05 NS NS NS 
07/05/05 NS NS NS 
11102/05 NS NS NS 
05/16/06 Unable to locate 
11102/06 Not Sampled • Ory Well 
04/04/07 Not Sampled - Ory Well 
09118/07 Not Sampled - Ory Well 
03127/08 Not Sampled - Ory Well 
11105/08 Not Sampled - Dry Well 
11111/09 16.2 I ND(1 Ol j ND(1.0l 
Former Norge's Cleaners 
Terr aeon Project No. 01097172 
TABLE 1 HISTORICAL GROUNDWATER ANALYTICAL DATA 
Sample Oate PCE TCE cis-1,2-0CE 
Location Samnted , .. ~,u Inn/LI , .. ~,u 
EW-3 03127/08 85 ND{1.0) I ND{1.0) 
11104108 22.4 ND(1 .0) ND(LO) 
11/1 1109 NS NS NS 
C-20TA 02/19/03 1.6 ND(1 2) ND(0.5) 
05116/03 37 ND(1.2) ND(05) 
08/27/03 38 ND(1 2) ND(0.5) 
11112/03 35 ND(1 .2) N0(05) 
03/04104 59 N0(1 2) ND(0.5) 
05/05104 4.7 N0(1.2) ND(0.5) 
09/21104 8.1 ND(1.2) N0(0.5) 
(Duplicate) 09121104 9.7 N0(1.2) N0(0.6) 
12/09104 ND ND ND 
03/08105 3.3 ND NO 
07/05105 ND ND NO 
11/02105 3,5 ND NO 
05116106 0.34 ND(O 33) 2.0 
!Duplicate) 05/16106 0.-48 ND(O 33) NO(O 33) 
11/02/06 Not Sampled· Field Omission 
04/04/07 ND(1 .0J N0(1 0) ND(1 0) 
09118107 ND(1 0) N0(1.0) ND(1 0) 
(Oupllcale) 09118107 N0(1.0) ND(1 OJ ND(1 0) 
03/28108 ND(1 0) ND(1 OJ N0(1 0) 
11104/08 N0(1.0) ND(1.0) N0(1.0) 
11111109 ND(1.0) ND(1.0) ND{1 0) 
N \Projects\20Dll\010971721GROUNDWATER MONITORING REPORTS\NOV 200SITable•~Norges-Table.xls]lA8 
Notes 
PCE Tet,achloroethene 
TCE = Trlchloroelhene 
Cis-1,2-DCE = cis-1 ,2-D1chloroethene 
µg/L :: Micrograms per LJ1er 
RSK = Risk-Based Standards for Kansas RSK Manual date<:! March 1, 2003, Tier 2, 
NS = Not sampled (see report) 
ND"' Not detected (laboratoiy reporting limit ,n parenthesis) 
• = Identified as MW-3 in report Issued on 6-11-02 
TABLE 2 
PCE Concentrations 


























































































NS= Not sampled 
ND= Not detectable above 
laboratory reporting 
limits, reporting limits 
in parenthesis 
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Figure 1 . EMR lncorporated PCE Contour Map of Hays, KS. 
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- SAN - SEWER LINE - o"' - OVERHEAD ELECTRIC 
- GAS - G.AS LINE 
- ss - PRIVATE SEWER LINE 
_.. EXISTING SVE WELL 
• EXTRACTION WELL 
@ OBSERVATION WELL 
(42.3) PCE CONCENTRATION (I.JgA_) 
(ND) NON-DETECT 
(NS-DRY) NOT SAMPLED - DRY 
NOTE 
1) cot<TOURS ,._RE 8AS£C ON INTEl'POIATION eETWE!tl DATA 
POINTS· ACTUAL.COND!TIONS MAY VARV. COMTOURS 
EXTfW'OlAT1!0 BEYOND DAT,. POINTII ARE SU8.JEC'l1VE 
DASHED WHERE INAcRREO 
l)C I to 3DCT 
1) MAP TAKEN FROM 9E&l</1£RAAIIElC!' RGURE 1 SITE PUN/ 
SYSTEM LAYOUT 
2) C · 211TA WELL IS LOCA1E>l'PPROXIMATB.Y 0.5 MILESOUT!I OF THE SITE {SHOWN IN FIGURE 1 1). 
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